The usefulness of partially hydrolyzed polyvinyl alcohol (PVA P=500) was examined by the absorption and excretion from the gastro-intestinal tract of adult rat. About 86%, of orally injected PVA was excreted in feces in 48 hr, but no excretion was observed in urine.
More than 50% of PVA injected into heart was excreted in urine in 12 hr, but no fecal PVA was observed.
About 100%, of orally injected PVA was recovered in the gastro-intestinal tract killed 5.5 hr after injection, but no PVA was observed in blood from the killed rats. samples were usually injected at 9 : 30 in the morning. During the experimental period, animals were fasted, but water was given ad libitum Fecal and urinary excretion of orally injected PVA. Two ml of 2% PVA solution was orally in jected into stomach through r stomach tube with a syringe. In order to check the amount of PVA injected, an exactly similar volume of the solu tion was delivered from the same stomach tube with syringe into a 250 ml-volumetric flask immediately prior to the injection. Urine and feces were collected separately for the determination of PVA every three hours for the first 18hr, later at extended time in tervals up to 48hr following the injection. Fecal and urinary excretion of PVA injected into heart.
One ml of 2% PVA solution in physio logical saline was injected into heart.
Feces and urine were collected separately for the determination of PVA during successive time intervals up to 24 hr following the injection.
Movement and absorption of PVA in the gastro intestinal tract.
Two ml of 2% PVA solution was orally injected into stomach through a stomach tube With a syringe. Animal were killed by cutting the jugular artery successively 0, 1.5, 2.5, 3.5, 4.5, and 5.5hr after injection and blood was collected.
After the abdomen was opened by a mid-line incision, the cardia, pylorus, two loops of the small intestine, ileum just proximal to cecum, colon just proximal to cecum and the anus were bound with strings in order to avoid movement of the content of the gastro-intestinal tract and to divide the small intestine into three approximately equal parts. The entire gastro-intestinal tract was then removed. The six segments of the gastro-intestinal tract thus obtain ed were stomach, upper, middle and lower thirds of the small intestine, cecum and large intestine. Each segment including the wall and content and blood were homogenized with 50ml of water for the determination of PVA.
Feces excreted before slaughter was joined to the sample of large intestine.
Determination
of PVA. Details of analytic method were shown in the previous report.9) Homo genized sample in 50ml of water was heated for 10min just below the boiling point. After the solu tion had been cooled to the room temperature, 10ml of 0.3N barium hydroxide solution and 10ml of 5% zinc sulfate solution were added and the resulting precipitate was centrifuged off. The supernatant fluid was transferred into a 250 ml-volumetric flask and diluted to the mark with water. If starch is present in the solution, it should be subjected to hydrolysis before the dilution. percentages of the total dose excreted in the feces during succesive time intervals up to 48 hr following the oral injection of 40mg of PVA. In spite of the difference in the ex cretions of each animal, about 85% of the total dose in 24hr and about 86% in 48 hr following the injection were excreted in feces. 2. Excretion of PVA injected into heart in urine and feces. The urinary excretion curve of PVA is plotted in Fig. 2 . Table III shows the percentages of the total dose excreted in the urine during succesive time intervals up to 24 hr following the injection into heart of 20mg of PVA. About 40% of the total dose in 6 hr and about 50% in 12hr following the injection were excreted in urine and only a few percent of PVA was excreted in urine As about half of the PVA injected directly into blood stream was excreted in urine in 12 hr, if PVA was absorbed into blood stream from the gastro-intestinal tract, part of the PVA should be excreted in urine. The fact that no urinary excretion of the orally in jected PVA was observed shows on measurable absorption from the gastro-intestinal tract of rat over a 48 hr period.
The result that only half of the PVA in jected directly into blood stream was excreted in urine in 12hr is different from that of Shaffer et al. in which more than 90% of PEG injected intravenously in man was recovered from the urine in 12 hr.10) PVA is only comparatively slowly excreted by the kidney probably owing to its molecular weight more than five times as large as that of PEG. No fecal excretion of the PVA injected directly into blood stream excludes the possibility of secretion of PVA into the gastro-intestinal tract from the blood stream.
Unrecovered PVA may still remain in blood stream or deposit in the other tissues.
Tominaga observed the accumulation of PVA injected intravenously in liver cells of rabbits.11)
Recoveries of the orally injected PVA from the entire gastro-intestinal tract at different 10) B. Shaffer and F. Critchfield, J. Am. Pharm. Asson., 36 152 (1947). 11) H. Tominaga, Tokushima J. Exp. Med., 3, 191 (1957 Distributions of PVA in the gastro-intestinal tract at different times after the oral injection of PVA indicate that PVA moves compar atively fast to reach the cecum 3.5 hr after the injection and stays there for a fairly long time.
The partially hydrolyzed, low viscosity PVA used in this paper is readilly soluble in water. Since PVA is a highly polymerized compound whose carbon atoms in long chain are bound together directly, different from the case in PEG, degradation of PVA in the gastrointestinal tract may not be possible. Quanti tative determination of PVA in biological materials is quite possible by spectrophoto metry of the stable colored complex produced by the reaction of PVA with iodine in the presence of boric acid.9) Although Zaeva et al. pointed out that repeated enterogastric administration of a large amount of PVA brought about slight reversible functional alternations and hardly noticeable dystrophyic changes of liver and myocardial cells of rats,15) toxic effect of orally injected PVA at the concentration for a marker could be neglected. It may be possible that PVA is a suitable water-soluble marker for the study of digestion and absorption in the gastro-intestinal tract.
